55 40 55 5 ) e K FFIR(A RFFRR) 2021 4F 9 A
Vol. 40, No. 5 Journal of Xihua University(Natural Science Edition) Sep. 2021

GALECRIN

SR XS Rim e 2 RE LS HN R X &

MAFT, B R EFRY, T, § R
(1. 22 HE T RAAREVR 530 o TRR2E B, Hl 220 7300505 2. Ht & XML TR B ARBF 730, HAfF 224 7300505 3. 22 MK AF
B i A IR TR FL, HR 2291 730050)

T O TR IR T BRI X BIL I AR AR D U 2 ) Y RUBE S AR, LA s Bt
BT BRBKSP AR B BT SRR, T A B RO TR I B BOR, i U S i 75 vk, 7k
mﬂl_? XIHLALRFEEIEAT 1 h 5 i SRt At R A1 RO & S R AT ORI 5 04 . 45 RER
A v ]OE Y0 FL A it 0 N2 Bt -5 X O ST 18] ) L LT 0 24 6 SE 35 1 -5 X 7 s ] ) F £ A 3
i AL ) 1) B PR AL 12 028 3 T ALK L, L DR i 9 5 S8 R DX 8 9400 T AR 5 e 9 DX i I T
DRI SN o AR SCAYRITFEE R Ay e St DX R HARR IR T 00 R HLAs Ay 7 RO RIS E 3R I 2%
KR XTI s 22 FUBES A5 Ta) B s RS0 0; 7 et s It

fE 5SS TKS3 YHEMFER: A XERS: 1673-159X(2021)05 — 0020 — 06
doi:10.12198/j.issn.1673 — 159X.3927

Multi-scale Structural Response Relationship Between Wind
Turbine and Turbulent Inflow over the Plateau
YANG Congxin'?, WANG Qiang', LI Shoutu'?, DING Baicen®’, CAO Zongbiao’

(1. College of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050 China;
2. Gansu Provincial Technology Centre for Wind Turbines, Lanzhou 730050, China;
3. Lanzhou Changxin Electric Power Equipment Co., Ltd., Lanzhou 730050 China)

Abstract: In order to understand the scale relationship between the power output and the incoming tur-
bulence of large wind turbines in the plateau environment, taking the large-scale horizontal axis wind tur-
bine in the Qinghai-Tibet Plateau as the research object, based on the advanced LiDAR technology and
through the field experiment method, the scale coupling relationship between the inflow and the output
power of the wind turbine for one hour of continuous operation under specific wind speed was studied and
analyzed. The results show that the ratio of turbulence scale time lag to convection time in the mesoscale
range is close to the ratio of power delay time to convection time; the intermittent characteristics of inflow
turbulence are transmitted to the wind turbine rotor and amplified by the increase of turbulence intensity

and wind shear exponent. And Turbulence in high frequency has no obvious effect on power. It can provide
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reference for the study of wind turbine structural response in plateau area and other special conditions.
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